Characterization of the acidic species of a monoclonal antibody using weak cation exchange chromatography and LC-MS.
Charge variants, especially acidic charge variants, of recombinant monoclonal antibodies have been challenging to fully characterize despite the fact that several posttranslational modifications have already been identified. The acidic species of a recombinant monoclonal antibody were collected using weak cation exchange (WCX)-10 chromatography and characterized by LC-MS at multiple levels. In this study, methionine oxidation and asparagine deamidation are the only two modifications identified in the acidic species. Incubation of the collected main chromatographic peak with hydrogen peroxide generated acidic species, which confirmed that acidic species were enriched in oxidized antibody. Differences observed between the original acidic species and the oxidization-induced acidic species indicate that different mechanisms are involved in the formation of acidic species. Additionally, acidic species were generated by thermal stress of the collected main peak from the original sample. Thermal stress of the collected main peak in pH 9 buffer or ammonium bicarbonate generated chromatograms that are highly similar to those from the analysis of the original molecule. LC-MS analysis identified oxidation of the same methionine residue and deamidation of the same asparagine in the corresponding acidic fractions generated by thermal stress; however, relatively lower levels of methionine oxidation and higher levels of asparagine deamdiation were observed. The results support the use of stressed conditions to generate low abundance species for detailed characterization of recombinant monoclonal antibody charge variants, but with caution.